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PREFACE. 



This book has been written at the request of the 
"Vijnana Chandrika Mandali." 

The first difficulty that meets any one, who at- 
tempts to write a book on a scientific subject is the 
want of suitable Vernacular words for scientific terms. 
This has been lessened to me to some extent by the 
Physics and Chemistry in Telugu, published by this 
Mandali. So far as these sciences are concerned, I 
have followed>the terms used already; only in two or 
three cases I coined words, which to me appear more 
simple, clear and suggestive. For example, the word 
"tf l n has been used to denote both Force and Energy, 

O 

two terms, which have distinct meanings in English; 
I have preferred to use < c 2oe>3 n for Energy, retaining 
the word C; 2j|" to stand for Force. And similarly the 
word u <&Vc&"used in Telugu Physics above referred 
\o, for Temperature, I have- changed to "&&** and 1 
have used it in that sense, throughout the book. 

Rao Bahadur K.ViresalingamV'Jyotissastra . San- 
graha" has ^also supplied me with some suitable 
terms in the "portion of the book dealing with Astro- 
nomy, though here also I had to use one or two words 
not used by him. 

Regarding Geology and Physical Geography I 
had to rely on myself entirely. I used words which 
are already current in our language and coined. is 



othr cases. In a few instances I retained the English 
words. 

In the preparation of thts book I am mainly in- 
debted to Thornton's "Elementary Physiography and 
Simmon's" "Physiography for Beginners." Besides 
these, I have consulted with profit Ball's Astronomy, 
Geikie's Geology and Physical Geography and Rao 
Bahadur K. Viresalingam's Elements of Astronomy in 
Telugu. 

I take this opportunity of offering my grateful 
thanks to M. R. Ry. V. Venkataraya Sastri, the well- 
known Sankrit and Telugu Scholar and proprietor of 
the "Jyotishmati Press" for the kind way in which 
he has brought it out within the short space of two 
months, putting up with the constant changes I made 
in the matter, for revising the manuscript and gene- 
rally for making this more correct and useful. 

All suggestions for the improvement of this book 
are welcome, 

4 Sunkuram Chetty St, 

George Town, Madras. J* ]VL Narasimhatn. 

January 1911, 



s> 




_ ^ 

IT """ """ " ' """ 















i cc ^ a 

L- 







S5fc>5ix>ex> 



^XJ/V 




Vlll 






"?S5in.iK?) 




/ 














S$. cJ5b &TO 

CONTENTS. 



ir 8 Z5~ 5 55bo. (Introduction) 









(Physics) 




(Matter: Its General Properties) 

1. 



( 

2. tfsr^sfc) (Matter) 



3. 453^^o^K^>ex3 (The Three Glasses) ... 2 

(Properties) ... ... % 

cn^o^D x as wo (General Properties) 

i. sSS"3oco^ '(Extension) ... ... & 

li. e"^tfg^ '(Inpenetrability) ... 8 

^tfaw (Weight) ... 

\ * / 

"iv S)^fecssblJ (Divisibility) ... 

.,*,,!( I ' 

V- 2o^c^ (Inertia) ... ... 4 

5. '|So$$a>&oo ("The Three States) ... ... "4 



... 



X 



-TOO. 



(Solids, Liquids and Gases) 

6. ^fctfaowj o>tftftf i&oo (Solids and their Properties) 6 

""""""a 

7. ^*S^3^;6l6^S3^*x> , . . . . 4 g 

8. 85$pro"f&;&> (Change of Size) ,., g 

9. ft&'fcn&'tfgsw (Elasticity) ... ,., $ 

10. ^6^x)j ^^^>Doo(Liquids and their Properties)9 

11. I^C^^OQ (Gases) ... . % . 



(Space, Time and Mass; their Measurement). 
12. 



. ... ... 18 

18. d^ge^etf (Measurement of Length) ..... 13 

14. ^tf$r*e>$ (Square Measure.) ... 14 

16. ^)j6re>tf (Measurement of Volume) ... i 

16. aa-tocfis^rfab (The Metric Unit) ... 17 

(Measuring glasses) ... 19 

ipp8^^b r*oo-ci)ia % ^ 20 

19i ^^^^^ (Measurement of Time) ... 20 

20. sTr'f **afiT# (Mass and its measurement) 2i 

... ._ 28 





XI 



o 



(Density and Specific Gravity) 

(Density) ... ...^ 24 

23. ^tfes6gK8ofc (Specific Gravity) - 26 



V^^ '" 



^ (By the help of a 
Sensitive Balance) ... 28 

rtf$sfogK&sfc e|s5e;^ (Bythe help of the 
Specific Gravity bottle) ... 29 



i 



(Motion, Inertia and Force) 

(Motion) 38 

26. (2sSb (Inertia); ^gb&iso* $<>; 3 j6j-^55 (Newton's 
First Law of Motion) ... ... 84 

27. tf (Force) ... ... ... 36 

.28. j^ob^b^o^-vb'^^ ^r*^^ (Newton's Second Law 
of Motion) ... ... ... 37 

^9. ^ las^oo-iSbfca (Measurement of Force) ... 88 
80. ^Sg'^ejStrctf^ a (Gravitation) ... 89 

a^r-^sjcw (The Law of Gravitation) 41 



Xll 



(Weight) ... 

88. *J53e>3$D&fc> (Resultant of Forces) ... 

84, tfo^x^^ (Circular Motion) ... 45 

85. sr*g&>;3b i&n>sS-tfo3 &rjgsfc* (Newton's Third 

* " * Law of Motion) ... 



lo 



(Work and Energy) 

86. sSs>- (Work) ,*- 

87. g^^^Si^a^^^^ 03 (Different Kinds of Work) 48 ; 

88. zoejs^ (Energy) ... ... ... 49^ 

89* wejSor-o^s&joo (Forms of Energy) 50' 

40. ^-^x^e^ (Energy of Heat) '... ... 51 

41. DdSbo^$*^eJ^ (Electrical Energy) ... 51 

42. cr*-^cs53$'tto3: (Chemical Energy) ... 58 
48. 3^>^^5G An^iSw^^ (Energy is Indestructible) 54 



... ' ... 55" 

" ; and -Temperature)' ' ... 55 

' ' ' , 

(Effects of Heat) ... 5T 
(Expansion by Heat) 57 

^ ' 

Solids) : ".* 

. ' / 




A. Ill 



o-. "o. 

49. ^s5^t?o3r*g^-^^3 (Expansion of Liquids) ... - 60 

:50. 7rc$5bo)<i) -srogS^-tfitfx) (Expansion o Gases) ,*. 61 

,61. ^^<r"^2S55e>05 -sr^i^oe^Differences of Temperature 

and Their Measurement) ... . .. 68 

tj 14 1. I. <, < ', .J.I/ 

;52. ^l^oSb^^ci&o^^exj (Thermometers) 

..,!. -sT^a-rp^^ (Their Construction) . .; 64 

ii. sfeo-c5b^'^^n>?6iS3o?5b ^ssb^^^s (Determination 

of the Freezing Point,) .*.. 65 

' j-Ji. ^Qo-iOy^K&s'^b.JTso^ (Determ ination. of the 

Boiling Point) *.. *.. 66 

' vi* eo^^^^-cSb&o, ^^^T^ 5 ^^^"Sr^eoD dSSo^dbooo 

(Graduation; Centigrade and Faranheit 
Thermometers) .. ... 66 

^.?X 

OL 

. 68 

ft5>e> oo - scx) (Maximum 

Thermometer) ... ... ... ' 70 

Jj ^55b^"^-^rfb "^e>o^)^*4"er i s5:p^'^>o (Minimum 

* * ' 

Thermometer) .., ... ... 70 

^-xv^s5cr-^^ ^^c3j-5\odo^jix> (Method of using 

. ., )?3 v 

a Thermometer) ... ... 71 

1 ' *1 t II V "i , 

66. o3^"?T > s5t5^^c^)^i_- <&;i'?5bs'?Sb/r&k> ... 72 

'*<*, , : " , ' 

67. ^roftoofOsSotf K'e>aK-)c&^6^rfb^j!Sb^rfbfta .., 78 
- ^ e ?a 

' 68* ^55j^gac5&s$DS^6 fcf^^cj&^or'^^ (Water is an 

Exception to the General Rule) ., ,78 

.59. A-s^D'sS3ifi Xwto 



XIV 

. *&o. 



- of State produced by Heat; Latent Heat) 74 

60. 



61. dr^Tn*; -<P?#-angsfc (Quantity of Heat; Specific 

Heat) ... ... ... 

62. wo&r^sS&a (Latent heat) ... * 

68. 



64. fc^S3S>8ds&^b (Evaporation of Water) 
65. 



y;5t'ejj;& (Conduction) 



... 



ii. -sr>&*$&&> ^Convection . 
iii. ^sytfsfia (Radiation) 



' ** 



(Light.) 

66. ^$5Gptfsfc> (Radiation) 

67. lijC)tfQ>CaSx>e> 2)35j^j&> (Light Waves Travel 

in Straight Lines) 

68. sp-csfr; ^o2cpAc*6 (Umbra and Penumbra) 9O 

70. aSir^iS tfrfsjw (Reflection) 

71. * ; ;^dQott-adbi> ^^^3 (How the Image is Formed) 
72* sSjJg'tfcaa^ (Refraciion) 

78. ^Sfta^^a /PrismV ... 

4* \ ' V . ', ' i - i mww m w 

\*p*Ji i' i i ' ^ > f 

74. i^ra^^^.^^ (Analysis of Sun's Rays) 

(Synthesis) 



* * 



... 



... 



XV 

inc. 160. 

Tf 6. tfb&&a r *(3 ^^r^KtfjoasSejiS 
77. *&>jge>t5oJ6e>o (Colours of Bodies) ... 105 



(Magnetism) 

78. eafc-fc^odsfcoo (Magnets) ... ... 

79. $b%6sfee>o; sSb^g^o _J(Poles and the Neutral Line) 

80. ecsss^-^o^^ ^j-d6e?o (Magnetic Needles) 110 

81. r i otf(^'Sffas (Magnetic Field) ... ... 112 

82. ^fco'^S ifc$"~^& >cCb^n.j r od"&(The Earth also is 

a huge Magnet) ... ... 115- 

83. wc&v^^od$J\r3# (Magnetic Declination) HT 

84. wcac-^r^-o^^) s5o^ (Magnetic Dip) ... 117 

85. -wa&aaSrjyO (Mariner's Compass) ... 



... 



(Electricity) 

86. |t)^iSx> (Introduction) * 

87. 5SjKna<g& (Frictional Electricity) 

88. 3a<c&>; exoc9a<e& (Positive & Negative 

Electricity) *. * 125- 

Nonconductors of Electricity) *.. 12T 



XIV 

"(00. 

of State produced by Heat; Latent Heat) 74 

76 



(Quantity of Heat; Specific 

Heat) ... 77 

62. woefr^&tfw (Latent heat) ... "... 81 

68. "AslTn*io^rfe/rs6s^ato ... ... 81 

64* ibBSssaadfirtifa (Evaporation of Water) ... 82 

66. &&i ojcJfc^raS^sfcaexj 

*8 v. 

>3 (Conduction) ... 84 

(Convection . ... 86 

(Radiation ) ... ... 87 



i 



(Light.) 

66. i*SnT^^ (Radiation) ... ... 88 

6T. "S ^'pK^ej i2?55_2^^ (Light Waves Travel 

in Straight Lines) ... ... 8 

68* =^c^; ^o^=a^\d^ (Umbra and Penumbra) 90 

69. "Sw^Dao *>&>sto&r>& ^S^^^^llsSbX^^b? .... 92 

J> OO 

70. .i r -cn.^i65fi (Reflection) ... ... 92 

How the Image is Formed) 94 

72. ^I^^r3^ (Refraction) ... ... 96 




Analysis of Sun's Rays^ 101 

\ ^ * r J 

( Synthesis) ' ... ... 102 

N- rf J , . 



A.V 



ing. 
If 6. 

77. s$*x>$e>tfo;fcex> (Colours of Bodies) 



... 



(Magnetism) 

78. ^dSj-^^od^wo (Magnets) ... ... 10g 

79. ^;6^>exj; &go_J(Poles and the Neutral Line) 10$ 

80. ecs6^r^,o^ t6o-c^icx> (Magnetic Needles) no 

81. -spoS^TSfsSM (Magnetic Field) ... ... 112 

82. ^a&r* ^o-^g ^dtfe-d-^od-io^The Earth also is 

a huge Magnet) ... .^ 115 , 

83. wca&a-^og^J^wg (Magnetic Declination) 

84. ecssc-^^oS^) ^o$ (Magnetic Dip) 

85. ^BSjejaSrjyO (Mariner's Compass) ... 120 



... 



i 



(Electricity) 

86. j^^aba (Introduction) ... 

87. ^Krea&g&D (Frictional Electricity) 

88. 3<ge&; eow<o?k (Positive & Negative 

Electricity) ... ... 

89. <gw*S^aoaex; ^^^g^^^^e 

Nonconductors of Electricity) ., 127: 



JVV JL 




(Current Electricity) ... 

sSpafcex) (Changes produced by 
Electricty) 
{. wd&a^Qtfcgsfr^*** (Magnetic Changes) 
l{. Tf^JfiS)^^^^ (Chemical Changes) 



iii. dr^tfs6aex> (Thermal Changes ) 

A iM, A C*Jg| ^ 

f* 

*|^ 






(Chemistry) 



(Elements, Chemical Compounds andMechanical 

Mixtures) 

V ' 'f ' ' 

and 



cal Changes) ... -- 1S3 

(Elements 



Compounds) ... - 

94 e3 ^^^>e>o;e5^'ir'^^e>o(Metalsand Non-metals) 
95. >2Sa3^rta6ox) r .^r^^v^ oa^s&wo- (Mechanics 
Mixtures and Chemical Compounds) ... 




^ |tnd Salts) 



-60 



xvii 



97. a/g'&9;& (Its Preparation) ... -142 

c3 

.98. fi^Kora^ooo (Its Properties) ... ... 144 

99. es&#&#s63 gtf^&D. ; (How the Oxides are 

Formed) ... ... ... 146 

100. $j&atf5Sww cx5bo& ^oo""B;Cex> (The two kinds* 

of oxides) ... ... ..' 147 

' . 

101. e'sSeaS&Dw (Salts) ... ... ... 149 



i 



(Hydrogen) 

102. &&3;<^S<0^tfF3^(Hydrogen; its Preparation)152 
108. d-S)^ ss^w (Properties of Hydrogen) 154 

TJ > ' 

104. e;^ (Water) ... .*. 1ST 

105. er6o^ktfs$ (Composition of Water) ... 159 



O 



(Nitrogen) 

106. -TT-O, S^-5T'<rsStfnaw (The Atmosphere) ... 161 

107. tfuSttS (Nitrogen) ... ... ... 162 

108. &a$tf rfbooo (Its Properties) ... ... 163 

109. &SS)o^n^oo (Its Compounds) 

i. SidT-sfcsfr (Nitric Acid) ... ... 168 



ii. ejMOcxfcn (Ammonia) 



, 



(Chlorine) 

110. ^8i5b (Chlorine) 

111. fi^^^oo (Its Properties) 

112. 5^8tfSto(5fa5&e>o (Chlorine Compounds) 

i A-ffas^a-r^^afe (Hydrochloric Acid) ... 171 
ii -8&s&>ex> (Chlorides) 



./ 




(Carbon) 

113. rtf^fe (Carbon) .,. _. ... 174 

114. r^2fjgg4^ab9 (Carbon dioxide) ... 17& 

115. S^^oc (Its Properties) ... ...17ft 



(Calcium; Aluminium; Iron; Merctiry and Silicon) 
116. qB$s&> (Calcium) ... ... ... 

(Calcium Compounds) 

(Lime) ,.. * ... 



XIX 



ii pBrtftf^3$sfc' (Calcium Carbonate) . . .* 180 

iii a^ftos (Lime Water) ... . .. 181 

118. ^exr*g^>atfx> (Aluminium) ... ... 182 

119. susses (Iron) ... ... .-.182 

* 

120. d-'tftftfssfc (Mercury) ... ... 188 

121. 2^&> (Silicon) ... /.. .".* 188 







(Geology) 



(Minerals of the Earth) 

122. (tfTStfssoa (Introduction) ... ... 186 

128. SPJOO; $)3s&e>o (Rocks & Minerals)... ... 186 

124. ^^2^ ^^oo (The Chief Minerals) ... 188 

125. $r 8 aoctf>o#8 aar>^rr^^3oex3; r^)^asScpc9^9 (Elements 

of the Earth & Their Proportion) ... 189 

126. $5B#sfc>wsfc ^r*oo^fc> (Identifying Minerals) ... 190 

127. -^era-^aSoo (The Felspars) . , . . . . 192 

128. er*TO\B^sso (Quartz) ... ... 192 

129. e^sf^k (Mica) ... ... ... 194 

ISO. ^flWi^Bgs&a ' (Calcium Carbonate) ... 194 

181. "t)o^Ss5 ej3$e33bo(Rock Salt) ... ... 195 



XX 



& 




(Rocks: Their Classification & Description) 




182. .dr?tfex>?Ce> Sejexs:.. sMwo'Ss .Ce>e>a( Stratified and . , i 



Unstratified Rocks) ... a _ 196 

183. e> ^ew (Aqueous, Rocks) . , . ... 197 
134. e&j^ ^e(Igneous Rocks) . , . ... i9T 

between 

these two, kinds of Rocks) ... ... 198 

186. 3r.#s$#tfXd *e>e(The Third Class of Rocks)... 199 
137. #e> ^e;ad8ooD feso^TT^K^ex? (The Sub-divisions 

of the Aqueous Rocks) ... 199 

i 1 . * * t ' f ' 

188. s3$23 e>e (Organic Rocks) ... ... 199 

j\ l^c^o^^w ( Chalk) ... . mt 199 

ii. tfK'tfa&9 (Coral)... ... ... 200 

( 

-iii. "TSogrX") (Coal) ... ... ... 202 

189. sste!te>e?o (Inorganic Rocks) ;.. ... 204 

,, 23 / 

140. ^^cttS^S' e;ex> (Chemically formed Rocks) 205 

L ^o^^-6-^ex) (Lime-stones) ... ... 206 

ii. ^os$e>stotfw ... ... ... 207 

o... * 

i i (. i 

141. es^?e)xi (Igneous Rocks) ... ____ 209 



XXI 



(Volcanoes; Earthquakes ; Movements of the 

* *' .',.'. 

.'' i i 

Earth's Crust; 

tf o. ' 

* 

3.42.' 2rs5-oQ# oex>: eo^ Sow fThe External and the, 

cJ -.. ^ -o \ 

Internal Forces) ... ... 

(Volcanoes) /;..- ... 212 

'(Signs of an EruptiOnplS 

(Phenomena accompanying 
an Eruption) ... ... ... 213 

V 

3.4:6, ^T^OSSJ&DOO (Earthquakes) .. ..* 

r^"bt5563w^)0^g;-'D ^^^o<)e;^oo (Number of 
Earthquakes & Earthquake Regions) ' 

(Effects of Earthquakes) 

(Movements of the 
Earth's Crust) ... ... ..- 222 

, 

(The Rising of , 
Land in some places) .^. ... 222 

-> *j - 1 "- %,' '.', , 

^r?SDoxbfc>sc r*^^^ ^5o.%b (Sinking of Land :; 
in, some places) .>, , ; . . .^r-.- '"" >.' 




o 

o 






Geography) 



i 
(The Atmosphere) 



(Introduction) ... ... 225 

<5Sb*o8 (Water-vapour in the 

Atmosphere} ... ... ... 226 

9^ctffe^tf'-5&&( Height of theAtmosphere)227 

38& 'H^;r&&Ko& (Air has Weight) ... 227 

16& wKJfc$*tfxe,|J5f j (Pressure of Air) ... 228 

2ML PtSdKb' ^The Barometer) ... 





f Pressure and Density of Air at Higher Altitudes)281 
jf9'3wsSbG&! y^<s5bo^Pt5^D^odSb sSj^ftSxoo (Changes of 
Air Pressure at the Same Place) ... 288 

&&& 2r>o<a$5jfc> (How the Air #et<? 

1CW V ?%^^^ *iJ 

28o 

(Variation of 
with Latitude) 




** 



, 




(Winds) 



* * * 



164. -sr*cS5bo^)>Q (Winds) 

165. jfj*^&&far^\%^&&fofl+and and Sea 

166. ^%g^d3oo^)ex} (The Trade Winds) 

(The Monsoons) 

te 

V 



.* 



(The Sea) 
I6g. <<s&(&fot>o (The Seas) 

169. 



* * <* * * 



* * # * * * 



HO. ^^j-f^ (Depth of the Sea) 



* 




(Colour of the Sea) 
MS. (Temperature of the Sea) til 

(Disintegration of 
Land by action of the .,, t ., 4 



, . . , (Ocean Currents} 
MB. s^^ar>ttM05.(The Ocean Currents) 



XXIV 



176. 4ro8r rt>trtfi;&>eo(The Atlantic Currents)... 2* 
2TL * ^sp;fofiwc(The Pacific Currents) ... 2^ 

178. 5^o26-^>^ ^afof&ftfco&3) rs3^r^^wo (Currents in 

the Indian Ocean) 



... ... ... 













& 



(The Polar Regions & the Polar ice) 

179. *jgtfaS#j&^;&> (The Arctic Ocean) ... 26C 

,. % .. ' .. 261 

Ice- foot) ... ... 263 

(Ice- Bergs) ... ^ a 263 

(The Antarctic ocean) . . , 266 



; sfio-cfi 

7 

(Dew, Fog, Rain and Snow) 
(Introduction) 

'** 



. . 






Ouds ) - ... ... 272 

272 
273 



Raiafall) 



XXV 

^ 



191. s&ock (Snow) 

192, Sr-sfc 1 ^ (The snow-line) 

198. s$flKo2*b (Hftil) *** 

t** \ I 



*- * 



t * 



(Sculpture of the Land) 

194 iS*fa& (Introduction) 

195. sr^r^tfroto (The Atmosphere) . *. 

\ * / 

196. a$tf$ (Rain) 

A > / ' 

191* ^^cw (Rivers); 



# * * 



* * * 






*** # **t 



* * * 



M 

# 

HI 

198, ^fiwKw (Springs) 

o \ * *' / 

199. eS (The Artesian Walls) 

JW * / 

SOCK ^sfe^^^o^d feot)S^^ (Freshwater Springs 

in the S0aj *** 4W , ^ %# 

201. sfco-e$b?S<^x (Glaciars) ... ** Sit 

\ / *** 

^02 f (Water Glaciers) ** 

[Result) ... A . % ... Iff 

Ian / 





coo 

(Astronomy) 



sSS'tf rasSw. 



(Rotation of the Earth & its Effects) 



^204. ^-Stfdoa (Introduction) .*. ... 298 

.205. 

(Apparent Motion of the Celestial Sphere 
due to the Earth's Rotation) ... , . . 305 

-206. e$T*too<& tf&^ntf ac*5ssfc (Fixing the Position 

'of the Stars in the Heavens) ... ... 809 

Stft. ^^8s3jTa^^ "^$&^?fck(Measurement of Tim e )3l2 
.208. ^rtfgc&o^a&9 (The Sundial) ... ... 318 

509. ^^S3r( r TOje6--sSfi6a;ssesSr.c9aba (The Earth's Shape & 

/ olZc j ... ..." . . 

^o^\ ^^: 5^*2^0^ ^^ex) (The Parallels of 

o/ o * 2J oL V 

Latitude and Longitude^ ..* ... 

) (The Zones of the Earth) 326 
(Rjotation of the Earthy " ... 821 

>, ' ' , ' J 



at Different Latitudesv-. ... 828 

' '' '' r' ' ' ' * '] ,";' ', ' '' ' , ' '" ' , ' ' '* ' " ,, J ' ,' 



xxvn 



(The Earth's Annual Motion and its Effects) 



214. $fr7)o tfo^s5o>-cfr<bo d8^35-c6^te (The Earth's Motion 

round the Sun) . .. ... ... " 388 

215. $j-a> obaSV *r&g (The Earth's Orbit) ..." 885, 

216. tfj^jforfsfca; ^r?5a^^) (The Sidereal day & the Solar 

* i ' 

day) ... ... ... ... 887 

217. tr"*-tfs&> (The Zodiac) ... ... 889 

218. ^rf^tfo^j6^T'K56a^o<JSb?ibi$j5SgjOSx'o sfras^ex> (Changes 

in the sun's Decalination & Right Ascention)842 

219. ^>s6^e>0f6b 5 ecXSbrf^oexi^b, fOO^SDo-CSba^^o^b, rsr t o<&55bc2*e;^) 

s5o^?5b ^^?r^bb. ... ... ... 844 

220. -&6"&J& 9^otfdoae)d^od&^b 9 ^05TSoS 2XOefo^e;cs6o^^, 

?$TflSoS) "S ^oa^sScp'?<^. ... ... 847 

u ~ o 

221. 3rao ^rC6oS)'S)Ax Sefi^fca^ ?CeK) &&>ex> (Effects 

c3 CO \ 

of the Earth's Revolution round the Sun) 854 

222. SJXD>$X) (The Seasons) ... ... 865 




(The Sun, Moon and Eclipses) 

228, ?5j-a5oS8sJap9a&9 (Size of the Sun) ... 869 

224. !Sj-aSg& tf^dEo (Nature of the Sun) ... 870 



XXVI 1 1 



MJ. (The Moon V . . ... 375 

v, \ y w i <s 

(Nature of the Moon) ... 373 

(Phases of the Moon) ... 373 

(The Moon's motion) ... 375 

/ 

(Eclipses) ... ... 87g ; 

-(Lunar Eclipse) ... ... 377 

(Solar Ecli pse) ... ... 87g - 

(annular Eclipse) ... 














-&> srfer* sisSir^^ (Biology) 

(Physics) 
I*oi5fc*ex> 





nS 








. 



XXX 






oocn 



Q 




















ss>jsn6 xr- 
(Metaphysical Sciences) 




: Existence) 









XXXI 




" ........... o 



o 






x. 







<35bo 



' 












"~ i 









"Sofo^g 



xxxn 



.,,; ./ WV IW r 

fj 


















I 

V 















'*?*, 



eo 



" 






SSj^otfc 








xxx in 



Inference, 



Oocbfa, 



, .* 



Phyi 



^r* 




XXXIV 



c&o 



oL 



o 



ic 
v - 



: experiments) 









c 



i 

V. 



!, i 




T* 



KSelo-) 



S^)N 



&$fr\ ( Hy pot 




oScSSM, 






XXXV 



a 









o. 

. ..... O/ ' J 



< 

O 




(Zoology) sSj&tn ^a> (Botany) 




(S 2L 

tr* r 
rs&bo rMorDhol6^v\. CD 



(Morphology) 

(Organic 

V 




>* 



XXXV 111 




(Chemistry) 
(Geology) 

(Physical 
Geography) 

(Astronomy) 






i 

(S^ iaSSJ 

. iAo<S7 
eo v. cs co v^. <a) 

SdSo iS 




' 

8. 



"TT*^" 
V.. cJ -cy 



tuW^fWtl*, 

,,..- J * ' .* ^ < !'l/ ;] r j / 

, -L ' I 1. ,/ I 






i 



(Matter: Its General Properties) 





CO 

K5 "Soog'ooAb-CSb? 

Pj 

S&o 
e) 












" , 

ao 










(Matter): 











oxo 

> o5 




*> 0tie Three Glasses): 

" , , V '''' ',, '','''' < J 

^.^S^^^sS^c ^ tf ,. sSx> o 

'j;, ; . .,, ' "' ; ??*,, - ' '^"'''.'i ', ,' '' " ' '.'":'^) | ""'.^' ,' '., 

sSbj^^l^S'K^e^TV 





(1) 







4. #JJs$ex> (Properties): 

X 



* ....... ' Q 



6 




111 

ii. 





Specific) 

r / ^ 

(General Properties). 

TT, 

L 
(Extension) 




(Impenetrability) 



(Weight) 




iv. 




v . 



Inertia)'- 

\ y 




6 



5, i8& S>8oex)/The Three States) 

L_ ' c \ / 



i 

L o 



00 






O 





- 



rvfctfti&o? 



26-sS 








ttwM **' 




43 *5 g" tf ra Sfc>. 5 




sfca^S ^fctffc 






4 ~ 4 







VISWANATH/^H TEKUMAL 

FLAT SOU 'FRASANTH TOWERS' 

MUSH1RABAD MAIN 

"'" 





, (Solids, Liquids and Gases) 



6, ^55cx3ex),^>tf^5iDe>D(So!ids and their Proper- 

""""" 

ties) 













"5 







o 



S" tf 




cp 

* 



, 

* * 



^^ 







Hi. 

e> 






8. 




of Si 








(Elasticity); Tb 









"So 



6" ra 55oo. 



i 

L. 



o 



438?) 



10* 
Properties): 










oooc^S 




(Liquids and their 








2 






wScKoo^O. 8wtf3dni$?>0feA 830 ^^.^r^Sfc* 

^FTKK ^mmi: 




10 




2. 




eo 










' si/ 




i 







5bo. 



11 







<3&0&'3$& "&&><& 

MO 



12 




*r% 

Ou 






1L 





<Space, Time and Mass ; their Measurement) 






. i 

V- 












*W W M 



,aSarK5^. &$&*&>&, 








38. 





(Standard) 

* / 



14 



12 

' 3 

'220' 

'8' 



1 j 

14 













(Square, Measure); 











M 



" 





J 
i 



-j 



I 



S 












* ' 



12 = 

'* f 



-. wo 






X5So3*S 





of Volume) 



-tf. p. 

tf. K. 




tf 



Stfs&s. 

Cjp 




1728 








(Regular) 

e> i7an 

"B 

Q 








16. DcP'Sj^o^-n.^rf^. (The metric 









i 



10 * 1 



10 *. w 1 



8 




10 
10 
10 
10 



* 



* * 



* * * 



1 



1 



1 



1 



L.:. i.LrJ i./I-t .r;.i.l ~J s 



,1 



2 






Stfysrtfc^a. 





100x100 



10 x 10 x 10 = 1000 



1000 



17 



I 

V* 



'V 




(Measuring Glasses) 








8 






K 







Srwiv '' id&iiiiJ'ijri 



f :'' :^-f 



18 



it 

L, 






(irregular) 









CO 







,33 

f&W*| 







asureraent of Ti 




^. 



i* 



60 
60 

24 Xotbeo - I 

12 










.^ 



, 








20 ^SicTr,TT - SJr'e>tf (Mass & its Measurement) 



* 



s&>s& s$oS>tfA$b, wpft jsootfafoi 7^K/ri3ts& 

%w 















. 





<^/ 



I o 

L. 



"w 



co 



ti> 

* 















CO 





(Unit) 






" (exchequer chamberf) 






f& 




21. i7rs$x> (The 





V 



<Unts of the British System) 



ofthe Metric System) e$e 






^jj 

, 







(Units 






O 



(Density and Specific Gravity) 



iK 




e> ;5 | 8" tf rs S&>. 25: 

o L 














10 

1 t 



11; etf-w* 11 

V 

v ^ T 



"L, , , ,' 




19 



20 










x 





23, 




(%ecific Gravity) 

' 






L taMts OB. }6 


















\ Jf 



r? 



87 



(Specific^ 

\ * / 




a too 

'CO 




II. 




11 



eo . 




rn 






(Relative Density)"! < 8rtftfSboK85Sb(Specific Gravity) 













i3o5x>f>ee,x> IP; 

Xe>tS*j&$3batffc* *J$>^& 





1-55 



(1) 










* ** 




o 



29 




tftf) 

x/ 




, zar-SD 



x 

*K 



"IT 1 



(ii) 







3 30 sf 



10 






10 

"a' 



(Specific gravity bottle) 






* 





Cb U 

'i 






- 



(100 - 50) m 50 






so) - loo 




o 



SI 




Xe5b 



Vw/ 



%i r 







19 
II 



o 



a 



24, w*^lPtf$SSKea>(spcific gmvlty 

iy ^ 

















'};&> 






2, 

7 














(Hydrogen) 
(Nitrogen) - ... -* 14 

(Oxygen) ..... . ... 16 




fc43c3fri)&(Water vapour) - 9 

(Carbon-di-oxide) . . 28 



ip 



(Motion, Inertia and Force) 






25. 














"Mfa^^ *"*C* * *""*(%. jHf ^"XI J^*^ X\*\ d^f"tt?\'* 

"Qfypu aJJO \\A Q (Oolj^iuX>\fOw yJ^Wy 

ff %wrfni^ 

ta 
^ SfeoZSO 

A **r 





H* 

ja 
, 
















18 
6 

average 'velocity) 








<3^A>'t5bQ&i$*&'*5K*&3<^& $wT3A(uflif0i*flii velocity 

1 ' ' ',,',,' .' ' ' ' " ' ' i / ,''',, , V ^^ ^^ WWfl! W ^*P 'TfesiT ^BW (Kb % 

V 



' ff 1 

(variable velocity) 






's Fi^t Law of Motion): 
Ss$^ ^sr^g^^^i^ ^sS^a^8" g ^c^ 

*T ^J/ * ' 



ft? ooo 



i^ 



ra 




Co 




o 







, 





' 

'&tf*#&' 




s First Law 

_ ^r tn n . * - ^ jpkjfi/. j* ______ ^r *y"_ _ ~jSt 

Motion): 






(Force) 





fin 

\ / 




* w ""* 





Velocity") e^dt& 

.... lW / 

(Retarding Velocity \ 






' l > l i '. ' p Je>'7^' , ,;,;,, ,',',"' ; '"' : '' ', ' , 

."KaJ^jtfbj- . 



ooo t$ sS 3 g' 8" ra s&>. 87 








(Uniform acceleration) 




5$cxr 8 2Sb l^^SboeS^ ^Ks&seS^S&r* 15 



15 

15 eafoXbex>. 

5 



su 
5 






1 
a ^?CaSor<tfco' (Unit of Velocity) 




1 ' (Unit of acceieration)W5b* 

5 

28. ^rgfc>.|$b tf t>tft$ar^tf$Sa^Kewto'n*s Second 

"Law of Motion): 

^ **^ 



f Momentum) 

\ / 



' ' ^ 



TSosfcTJtotf 



ft 

' 



-(Measurement of Force) 



(Unit of 




ooo 



i< 



s Q rs 





CO 




30. 




(Gravitation) 











fit __f& 

$SW{^** jpHwWSKlwf 



Xo 




SJl' 
' 

i |j^;S*!' 





i 










:' 4 X 



4 c& 4 





'tf 



OWN, 



OI o 

L ^ 









8 




.4x8_ 32 _8_8 

"* tanM^Wf 'timmi IHSIPMH* ^"-^ j, i(i i i l iii||iili''T jpp^rt* iseitiof *"B9 wtbtfttan 

6x6 9 9 





^A^J rf 









Inverse Square) 




8l- ^S^^SoePo^^ra J$r|j&> (Law of Gravi- 

tation): 

(Product) 







(Centres) 

C/ 




Ou 




wo 













Jfco. 



. 



32 






eg"tfr9 I ^f 




SSxs 










18 _ 








8 




{Spring balances) 

33, $&v $&&&> (Resultant offerees) 







i o& 

V 



ISO&1 










34. 



(Circular motion): 


















1T * OM 







35. 
Third Law of Motion) 

1 *Ti -/ 

, ' ' " 




(N 



ewton's 






(1) 









(3UsS 





00 










v. 



S. 

^** 




*Si2tjli 
3S&E&$ 



sS 



tf 



(Work and Energy). 



36. 3?) (Work): 
















O 









48 




i 

V- 




(Foot - pound)ap 



2 



X 2 



(Different kinds of work); 




11 V, 



tf s$ 



(Hydrogen) 



S8i 








T*r 



<&*; 



(Energy): 



93xsS'tr > ooa 










/Kinetic Energy);* , 

"\ ^w JT" , ' *A 




iaIBnergy): 

*^ 



orms of E 




es 



io5 





40 





(Pistonrod) 











(Energy of Heat\! 

v ' 




. 





5^0 























^000 












es tf si ' i oS ra 











42, Tr73r*dtfejo8' w>;$b (Chemical Energy V 

) (Element) 



- 











' 

, Xb 





43. 



(Indestructibility 








O^ 




MI. 







(Heat) 



44* 



(Ether) 



(Radiation of 

.;.'<''' 45, 



(What is heat")? 
> / 








4 






S ' ra^ 




: &*** T 




3$ n>5 g* ti 



6 o 




46. ^^sSx> sSosS Kex)XbsSn<s^oo (Effects of heat); 






(n\ 

\ / 

. 47. ^oirfbooSaisS Kex>7<b oTor*-tf ; - (Expansion 

c CP <y ^ 

bv heat^ 

J / 



t o 

t ^sS^wo^rfb, a*tfS 

C|> v- 



48, ^>S8Stoesrg*tf (Bxpunsion of Solids) 

oT^f^-tf $Sf55b 
d ^ 












Expansion) 
ial Expansion") 











I f"*f if*kff*'Sfc1 RlfflS 
I V^lJ|lJll4lKJL *44i.ipp, 



nsioti\ 





tf 




* 



17 -5S bS&> 







(Expansion of 






V 



co v* v, 

WC 




61 














18-3$ 



50. 




c./ 



fy. 




KtJ 



fefti^S), 



jbfl 



^m-air-r-rr *^ *^ W jJ(t 



,-i-ik 
9 



jfE*pflui*i0tt of OaseisV 

\ / 






(f 




63 












o 



51. 



(Differences of Tem 



perature & its Measurement) 1 Sesarsfc>tf& 




V 






GJ 



1 8o& 

^ ' 







^ 




IFotf 

i i 





^ 5bapc3&x>Si)5St 



tf 



If tf 



65 





20 - 



tt, OOOQ-W^IU^ -<^JowK^(^^^^/ : ^^fo^Determ^nation of 
the freezing point); 







e> 







riw 



boiling pointV 
^ r / 





J 




tv. 



> 

(Graduation; 
Thermometer); 

' 



(Determination of tbe 



e> 















,,.? 
?*\ 



(Boiling poiat^i 





io 



rs 










6 



si 




(6) 









sfe^ar* 



(Minimum temperature) 

(alcohol) 







54,. 




Minimum Thermometers) 







3"* 



meter) 




i 
L 



eo 



-3 . 






ii, 

meter"): 

' /* 


















Maximum Thermo 







(Horinzoatally 



V 






o 
(Muiimum 





tf ca 









<J 

^ 



O\ 







55. 







MWWvr 




18* 











^SSocXfciS 




dtStolBSb 




CO 1 






. . , . 

W \", ^ . ^ d 



^ 



>pdS:slbj 




S&5. 



73 



57, 






e 

















^. " 



4 C 



4^. 






3; \ 








59. 



, (Changes' of State 

'"fV 1 ' 1 ':'' : ', ; ,'', ' ';'' 1 ' ' ,, ! ,. ,. '/ ' , :" ' , , " '' < '<!> 



75 




3 





- 




(4) 4 tf 



(5) 








100 



77 





cp 





** 



61. 



and Specific Heat): 



(Quantity of . 

^ 







1 ; iWft'' - 




8 



1 tf . 



10 
> 10 







10 











CO 



1 

10 



10 X 10=100 6. 





10 ^P^b SJO^D 10^. 
10"X '10100 




. ,., 
40 C 



, 10 ?. 



25 ". 




5$ 



tf 



79' 







59 



100 tf 



98 




100 C 



98 



- 



, 40 f- 

' 



1 







3 











, * 



* * 



* 



* 



... 0*114 

.,. 0*096 

... O.OCT 

... 0.08 



t * * 



... 0,4? 

.*.' 0,5 

0.6 

***. 046 



i 



62 



o 



(Latent He&tV <>> 
v ' 



<& 




OO 




80^. art> 4*3 

' 



(Thermal Units> 

> " / 



oration, of,-:Water) 







tf ra S$x>. 



88 














CO 



CM 







i 
L. 



. 

\ / 








* 65. 



1 (1) 



(Conduction)* 



_ 

* 



rfS 








85 





















(test tube) r* r*o& 




87 





o 




**#**<** 



: f&\ t =urtfs&3 ( Rad iat ion): 
: '.'\ )\? , > 

^^b r*o' : 255i 
'&?> i ssw^tf^c* 6 * 

.;; .?,, ^ *' j0 J 




&&&*&& 



(Sensation) 

^* 




i 









OJ 



V 





(Radiant Energy) 





^5^ 



67* 



f ravel In Straight lines) 

/ 



(Light ' 





tPf>' 

' 




',' , " ' , / . , 












68. 



vjj 



(Umbra and Penumbra): 




91 





. (86- 



sS 









tf RSb^oTa 



5-S5 tf 








92 







c^ 

V &> ^ 




sa&ftfryrfa, 






70 



(reflection); 



93 



-sr-Safto 





sfco>fc>ctfx>, 





(2N 
V / 



71. i^8S)o20^o"t)?f^^b(How the image is formed): 

t w>s *> . 



SO '?irt|^^S^ 

O 



7 







" 






S&3. 







cr> 



o 



O 




^*Wfck '*' 














w5btT% 




97 



o 




O 



oi 








pJ6sSbS$efe 



v- 






73. ^5^>5bo (Prism): 






^OS>dSo5fo 




(Triangle) 




(Transparent^ 





42. 





55 



i 



101 



74. 





of Sun's raysV 












eo&ilo 

** *w 






8 




dSo 



; 

'' 



Violet. 5. 

- Indigo. 6. 



Yellow. 



(ifeen. 








so 



eS SA te*rf -sfe^itslfo 




ea 



75 



(synthesis) 







o 




108 



00 




co) 









JD 



"W 



"^ ">A*S 

ttu- ^ 



^gfc, 



TUJ 



O 




aw 




O 



OO^tf^stooa 



CO 



60 



2. 



4. 



60 



60| 





47-5$ 










'00 



105 




(4) 




oo 





CO 





tf 








77. ;5?&tf)t> SoXboo (Colours of bodies); 



























7T 



CO 



ro 



co 





107 






A*-" **** 



** 












* 




(Magnetism) 



78. ecXSr^ir-oSisioex. (Magnets): 








(artificial magMts) 



Sto 

- 6 



109 1 



Xo 



"""O 



(1) 






o 












79, 




(polesj neutral line): 



*HB*wr 













CO 



80 



Magnetic needles; attraction & repulsion of 



(Magnetise) 




Q 
O 





r/' , ;, , " , . M' ,. 

00 ' <> "" 




"'" O 



in 







OOI C*X)o.) 
-x> IJ 






60-85 



112 





V 



81 





(M 











agnetic FieldV 



" O 



113 



qS 



oJ 




















8 




, . ""* Vi. -~^f,< .' 







53 . 





(X> 





i 
L 



115 



82. 



also is a huge J^agnet) 



otf "So; (The Earth 





%* 










oo 




00 



116 










V u 






VH^VK' 
















y 






" ' ""O 



s5' 



117 




. e5cSSb^'t-o^<lx.r3^(The Magnetic Declination): 

geographical pole) 
(The Magnetic pole) 

' if 






(angle of declination) 

16 





/ 

(Magnetic Dip 



life 














From Canons Physics, 







*' i 




*"" "Q 




90 












120 



85. 



Kofi K 




(Mariner's Compass): dfc 






T* ..fctfiguS**, feSfafc, *-* rato**..** 



8" FS Siw. 12] 

6 






SSb^o^Sbo^b 




OO 



CO 




ro o -u oo 





CO 









122 







co 




SO 






oJ 



55 5 rs 



(Electricity) 
" 



86. 




(Molecular Vibrations) ;$OS> 
(Ether) 

wS, 




(Eteotrteity) 



87 : & : ^b ; 2&eSo fFnctional Electricity): 

* '^ x - 

' 85-35 



"1 



Q 



124 






8 o^SrxS 





62-3 









' 88- 

tive Electricity) 



(Positive and Nega- 



37-s5 





126 




eo 




Sbex, 




v- 



oX 








> 



o 



CO 



$5 $ tf-tf'rf &x 127 




89 

<o 2) 

ductors and Non-Conductors of Electricity): 



A, 











(Acids) 



<o 

TTW 




, ,, 

CO 



90 i ^ST'lr'g'SjSbo^ (Current Electricity) 

* > y 





128 




i 



^ 



i 

V- 






IZ 













(Electric Ceil) 












65-sS 



(Electric Battery) 
9 








CO 



agnetic Changes); 










131 









. 




a 



eo 



**** 



A. 



Co 





(Chemical Changes); 










(Thermal Changes): 




182 




(Electric 






o 











. 



Jf o sJ, g" .tf 



("Elements, Chemical Compounds and 

' '' ' - 

Mechanical Mixtures. ) 



92. ^SS' s&-*S^ex>; TP^cSSSKf SSbr^So^eo Physi- 
cal & Chemical Changes)! i3S\ a&o&O #$> 

, . , . / . S/ -~ 








lo 

' ' i 

L. ,^jo * ^ 
oo . v. , o^ ^,j> oJ . - 

C 











134 a- d 









93. 

(Elements and CompoundsV 

/ 







oo 

,- . , , 

tf 0. 









cp 

5 









op 

' 




135 



cp 




Aluminium) 









(Antimony) 
(Arsenic) 
(Barium) 
^O 5" (Bismuth) 
(Calcium) 
(Carbon) 
(Copper) 

( Gold ) 

(Iodine) 



(Oxygen) 
(Hydrogen) 

(Nitrogen) 



*r 












$x> (Iron) 
(Lead) 
> (Phosphorus) 

bss (Potasittm) 
sS (Sodium) 
(Silicon) 
(Silver) 

(Sulphur) 
(Tin) 

(Zinc) 



(Chlorine) 

(Fluorine) 
(Argon) 



136 



& 



1 



(Bromine) 
94..er*55-*sfcoex>, 



metals): 



= Iron 

ergajefl*..Aluminium 
= Calcium 

= Magnesium 
= Barium 



^ Potassium 
Co PP er 



(Mercury^ 
(Metals & Non- 



^^ 




c cr 




Tin 

Lead 
= Mercury 

Silver 
Gold 

Platinum 
- Manganese 
Antimony 



3 



o tf 3 S* tf ra ss. 187 



* 



Oxygen g^;s Carbon 

Hydrogen Ko^sSo * Sulphur 

Nitrogen* tfoxtfsfc* Phosphorus 

ty 

Chlorine "le;i&> Silicon. 



95* 

9 

(Mechanical Mixtures & Chemical Compounds); 





"5" s5boe>o 

6 



S'tfKSfc 




( 

ooL. 

" ..... """O 





<bo 



-s5 i^ 






S JO-EX 

XJ 








"W 



9 
(Chemical Affinity 







I.- 

(1) 




140 





(4) 




II 




(2) 

' 







i 



i 

V- 



r 







CD 






141 




i 








. 




i 




- ^ 




*Ow*> 
*Os*L~>> 



i "g^ 



i 



(Oxygen; acids, Bases, & Salts) 



96. 



oo 



(Oxygeny 

\ / 



v. 



i 



o _ 



97. 






71-5$ 






Ov. 



SO 



(Its preparation V 



SUMC* 

w 







00 






oo 






35 O ( 














144 



98, 










i 



o i o 



iS 



145 



IV. 



V. 

ex. 

^ i-^5 roJ 



VI. 



u 



( 8 ) 



- 10 






V (PoSphofUS) 






B 





c /-> 



\ 
dl 




eo 



146 



T 



9 " 



99. 






formde)- 




oo 



oo 




I. ii 



(Carbon dioxide) 



iii-sS 
( Sulphur dioxide) 

-S5~^)cS5oo2Sb 






CO 



(How oxides are 










i 

L. 



2J 



oo 




17 (Phosphorus 







-sS -ttP'cJ5oo& 



oo 



?? ("Iron oxide") 

V 



OO 



3? (Oxidation) 



< _. -^B ,-x x* <r ~< v X" ^- l An 

j O ! UP O CsOoJloOS O r3 oO03 JL'*/ 




eo 

' S>0 



c$> 






i e 

>Wait 



i 



xJ 

H 




V., 





100. ^^>23eJSboo<sSboe50 "^o&llKe^ (The two 
Kinds of Oxides): 



( Acids) 



00 



ibiSer* 
rfbo^KS, 

" i 






148 a- 8 



(Non-metals), 






c 




00 






8 "STtfsSboo 




O ^sSbSbsaaDgri- rftf sfio^jb 



(bases) 




oilS o 



1. ^SXp-g^sSbsfco. (Carbonic acid) 

7 



co 



2. tfi 9T*sfc$x. (Nitric acid) 

3. Xo~S"^55oo. (Sulphuric acid) 

-r I / 



oo 



CO 00 



103. os5r355booo f SaltsV.^ 

\ / 






co 



"" ........ O 



Calceum oxide -f Hydrogen chloride 

wCalcium Chloride 4- water 



Iron oxide + Hydrogen sulphate 

=slron sulphate + water 

4- 



Sodium oxide + Hydrogen Carbonate 

= Sodium Carbonate + Water* 



150 






co 











00 

, &&>&*& 



* 



Calcium Carbonate + Hydrogen Chloride 

=Ca]ciumChIoride + Hydrogen Carbonate. 



Sodium Nitrate + Hydrogen Sulphate 

=Sodium Sulphate + Hydrogen Nitrate, 



00 



oo 



1. ^^s^s&sex) (Carbonates) 

2. tfo^i^^ex) (Sulphates) 
8. tfjS&sbaoo (Nitrates) 

4. ^825JSix>ex3 (Chlorides) 

5. ^5^s5;t>p (Fluorides) 

6. ^ox8eS^<yo (Phosphates) 
6. 2^^^ (Silicates) 

6. sr*8$5Sx)e>o (Chlorates) 




151 




(Hydrogen) 



102. ^&&; Ty*ptf'2tfr33fco (Hydrogen and its 





"XJ 



(1) 





(2) 

* 



tf 



153 





oo 




eo 



ro 



'o 








L*s 



eo 



154 



" 



CO 




77,.;$ 







103. 







S5boex> (Properties of Hydrogen) 





155 ' 




(3) 
























& 



X 












CO 






157 



104. 







(Water): 



-5 





158 





JJ fl> 





5o-O7T ? 



Distillation) 



Vxtrf, 






159 



cxk CO 






o 

sfc.iex) "57\ cXSbio^oib. 







CO 



105. eso^So?iSDfar5sSbo (Composition of WaterV 



StftJS^sSb ^^.5^^ OKc-O ft5Q<& 



160 






(Sulphuric acid) >o<&qgeo 




i 

V. 



CO 



^**1W, 




(Battery) 



x 



CO * CO 







84-;$ 







00 








o 



tf r & X). 

(Nitrogen.) 



106. Tre)," o^eP^tfrt^The atmosphereVs&tf 







9 







Vw, fc 

-n 



162 



a 3 a 

^oo 




x 










^ 



(Nitrogen) 




ie 






r 




163 

Wl* 1 W^t"* ">^ "*"" 'mm -w- "^ -w 

o 












i 
rf^wrSbjOo&aSo oaS3 ^n>e5^ "^db.^b. 




108. &0-$^x>e>D (Its "Properties): 






V* 



109. 



i 
(1) cS^8^^>5S^(Nitric acid) 



164 



8 g' 






(Sulphuric acid) 



Concentrated Sulphuric acid 











86-;$ 



CO 
















165 

o 











. 

- 




co 



'' i 

L. 



S 
oo 







(Turpentine) 
, cSScSSooioor ?) 



o 









> tl 



o 



. 5 



(3^43 



rvo 




85 




87-sS 



.-^ 



g tf w s*. 167 

o 



jex) (its properties) 

- n ^ 

(lY 



"UJ 



(2y 
' i 

(8) 



(4) 

1100 




- f 




(5) 

^^<55b ? sJTdr-^c^), ^^ar^>S)eS55bao (Hydro 
xides of Sodium and Potassium) 
(alkalis) 



168 




co 




Sy* 8 $ 

(Chlorine) 



110. 



(ChlorineY. 

\ / 



O 





(Manganese dioxide)e;& 

f V 

rf>?Co5SS-sr-St5S5 f Concentrated Sulphuric 

co \ 



iNjAiF 



170 



3"= 8 g' 






111 






, 



v. 






, 89-c6 







f\S*. 

90-sS- 






(Its properties) 





35i 



oo 



OO 




i 



: 

(Phosphorus), 




*&. 

jEV* 




v 



112 



. 



v. 






(Antimony \ 



/'Vege 
\ 



etable Colours 



^ 
/ 










(Chlorine Compounds) 
(Hydrochloric acid) 



172 







92-sS' 














i 




i 



(bent-tube) 




tube) 



pa 



(acid)* 



. 



(Chlorides) 












(Sodium 4- Chlorine=Sodittm Chloride) 



(Antimony + Chlorine =* Antimony Chloride 



Sodium + Hydrochloric acid 

ssSodium chloride + Hydrogen,- 




w 



oJ 



5" 5$ . 



io 



(Carbon) 



113 















0. 







cxo 



175 



D 



CO 






"LJ 








O 






i 4 : 



ttlbe)?5b 






(Tes 




on 



o 




(Graphite): 











176 





o 



22 











. 12 



, 44 



12 




, 12 





, 44 








114, 






si io3' 



io 



sio. 



177 




v 
2j 





oO 



-s i 










(Hydrochloric acid) sfo 






12 



178 



115 






(its ^properties) 








(3) 








95-3 




CO 





(5) 



20So"3 





. 2,5" 



00 



(6 
v y 



V 





' -.y 

1 V 



(Calcium, Aluminium, Iron, Mercury & Silicon.) 



116. ^Xbo (Calcium): 



(Carbonate) CJ-SD^^^b, Ko^Ie5 (Sulphate) 



(Gypsum) 



7r>^-D-oco (Fluor Spar) 



***"" 



(Calcium chloride) 



117. ^JSg' ^(^w^boex) (Calcium compounds) 
i. f3b(5$ (Lime) 





180 



j^T^ S"-^;p^2i 
^i^'W^' 



'--^ferjs 1 *-^ 
.i 









. 




(Calcium Carbonate) 





/Carbonic acid) 

\ / 




55 5 r tf ra x>. 181 



CO 




-). 

CO 



4- 






iii. Sfctfj^ fc^ (Lime Water): 



4* 









182 




118. 





lo 





.5 -0, "1 

^^^ 



& 2.58 










Tj 

119. 3<&;o (Iron)- 




Ow 

b9bao ?S85 

\MiMlBi ^4* 

w 
oo ^- 





>A*r 



183 




120. 



(Mercury): 



S. 



(Barometers) 



121. 



/ 



CO 



Silicon oxide) 

/ 



six), 



184 



xx>. 



i. er3\3g';x> (Quartz); 3 3 

> / 



"* 



"cs5b?<o5Sb. g' 




. 



ox 



. 









^**^ 



(Sand); 



5SS' !r .e>37r 




(Flint); & 








185 



v. 



(Opal)*- 






(Oxides of metals) 



(Silicates) 







r\ 








(Minerals of the Earth,) 




122. 





\ 




4000 



(centre) 



Qu CO 



323. 









CO 



I 

# 



T5 



187 









0-3 








M"WI iiK^wpaB"?* 1 * 1 *** 

I. , , , v ,,.,, J / i*,i'W* f^- ;; .;' 






3" 

' 



;5oo. 



(Felspar) 

^ 

cp 



124, S5bof o 

Q j 

** 










A a 





e chief 





5\ a 

** 









189 




(i) 

(2) fer-^tf^ (Quartz) 

(8) ei?^& (Mica) 

(Talc) 



^Calcium & magnesium carbonates) 1 

(6) wolfsfc^ (OO^s^^ 56 ) ( CIa y) ' 1 

a^ 

(7) q$tf&>*) 100 

(Felspar), 

(Silica) 
(Compound) 




125. 

e Elements in the Earth & their proportion): 








o (Crust) 







190 



(1) &#$ (Oxygen) . .. 50 

( 2 ) 2^^ (Silicon) ... 52 
(8) e>j^oS>D^csss.^ ... 10 

(4) $3tite&> (Calcium) ... 45 

(5) sSb^^ (Magnesium) ... 35 

(6) jJ^aaaaw (Sodium) ..* 2 

(7) s!r4jr*&c8&ato (Potassium) ... 16 

(8) Xf6s&> (Carbon) 



(1.0) Ko^^ (Sulphur) 
(11) 5^8^^ (Chlorine) ' 

(12) 



(9) qsbs^ (Iron) ' 

""* 24 



iooi 

r 

126. 




of Minerals) 

;&o 'u3 ' 

& 



tf sfoaoa (Physical Properties) 






(Cleavage) 



T 
1 




191 



-5"*&cSo5&>e),&, 






5&?^S)cJ5cx)7r^8b 





a* 



(Scale of Hardness,) 



i. "a>^JOw^5S'sse (Talc) 
ii. sMS^S3w(Gypsum); 

(jRock-Salt) 



iii sn"^"^^^ (Calc-Spar) 
iv. -sr^-o^cxw (Flttor^Spar) , SrS&fc-. ^^S^ 

^ 



v. "^"|34r ' (Apatite) j 



vi, "^eTir^^ (Fel-Spar) 



192 3- 



vii. erv\S^sS ( Rock-Cry stal) 
viii. ff^^sfc (Topaz) * 



ix, u&)oi$s&3 (Corundum) 




. 




x. s<|^> (Diamond) J 



23^ ^-O 








327, ^rir^&ex) (Felspars): 



(Felspars), 





(Quartz) 12I_;S 



D 13 ~ 



5$ 5 S' 



its 



O 



Sandstone V<)O 







, (granite) 






oo 



100 



55 







Ik TJS> 



13 



J94 



V 



8 



129. 



130. 




(MicaV 




101-sS 










(Calcium carbonateV 

\ J 

(marble) 




102-tf 




J94 



V 



8 



129. 



130. 




(MicaV 




101-sS 










(Calcium carbonateV 

\ J 

(marble) 




102-tf 




OJ 









(Rocks; their Classification and Description) 




'"' '">*" V'"","-;'">i,, 
. * " ' , fu> ,;' 






-" '* ^t & *.."*,." *"",'?-'^ ;*?*, 'i* 

' 





. 




>? (Unstratified Rocks) 
(Granite) -^ ^b'KS^pa- 

138. e^^ex> (Aqueous Rocks); S2Sbex> s56" 



,j 

Soft-O 



6 

^3200^5^ 




- 

000 







J34, e5ee>D (Igneous Rocks); 




198 












"Bo^sSStfX'SSo 



135 

(Differences between these two Kinds of Rocks) : 




1. 



2. 



3. 



4. 



5. 



A'o 



CO 



1. 




3 




CM 



4, 



oJ 



5, 




o 



...... o 



136. 








SO 




187. 

of Aqueous Rocks) 





eo 




138. ^^^ow (Organic Rocks): 




), 

ro O 




Ko ^58 




oooo 

(chalk) 




^S' "^e> p> 



200 



g" 



JSbo. 



oo 







ro 





Xb 




104- 5S 






jj, Ka&> (Coil);j$Sfc3jaSahtfjSr*tf*r* 

% / V, *^ 



HI 



-JJ 



"""D 



201 





DO 







105-SS 



202 




o o 



"tr>. 














120 




oo 




1200 



a "~ ro 



, 3800 




. 








(Coal) : 





o 



6 



203 



i 













O 



O 





5 








204 





i 



JW 




'^t^^^^i^ i ?&:^m^m 







139. o|jse>e (Inorganic Rocks): ^3 



00 

o 













205: 








'' 



, - ,.. ~~ ' 

: :?--^5^ -i'V 




mim^&'iwa 



109-cS 



140. 



5oex>(ChemicaIly formed RocksU 




So 




206 



8 





1 











o5-cS>\ 

~~ 



(Atmosphere) 



j 




207 












es^'&^o 




i 
L. 






CO 

i 

\ 
I 

XI..P. 

















208 




J J0-;s 



o 



o 



5$ 



**" I, 

ir 



209 



141- 



Sb 



.X e 



(Igneous rocks): 



















iciA\, ; -w 

Mm^^m 

88k:,^: ii > .c,:\ 'v:; 1 ^ 



i^istf^ 






14 



* 





210 


















(Interior of the Earth ; Volcanoes, Earthquakes and 
Movements of the Earth's Crust). 



142,, ^rs^c^ex); e>o%Soe>D (The External 

O " '%. o \ 

and Internel ForcesV ^S^g^^^KoSboSSo ^o^ 
i, ^0^ ""^oA^oib, fiso^o&o ^f)o^S8b 



, $5" 





eo 









212 ^ 




(1) 







sSb^ 





oJ 




(2) 

' 








143. e^X^^QolS^boex) (Volcanoes): 

v ' 



08 







i 7poo "t^o t 




tO 





CO Q - 




o 



SbsS 



213 



Q 



144. ~^>^^>Sb ^j-otfnsio c6r^-e5^0D (The signs of 







cO 




oO 

3rfb ^X 












145. ^A^tfntfs&j "^^^)^o Ko o^5S?x>( Phe 



nomena accompanying an Eruption V 



214 



a S'g" 



T 




(1) 



. 



( 2 ) 








<,,*..<' 



O.o 





215 







=aLEISS^?3i*^^Z*Irt4^a^--' r^^f^F^^^S^^^ - ^-^ S^^^^^S^ 5 *- 
7.,^L..'*' "" i "-" - ,'".Hi'>, .SF:,"*!.^! s*'sM'" t "V,ffiiS^' ll ssffi^ ~ 




$tfWffix~^ 

. : '--".'> 'i 'i '"' . ..*- . .v "-*""*'" 1 **' 



, . .. . 



216 



CL 



Q - 





eo 








9 







217 




f er*"p > ns 

J13-s$ 




0J 

. 8000 



,,u 



&1888 



""P ft\. - a" i*l% %i* ^jK 

"% ** A iHMr% 'fc **, B *' J T\ "\ "' I 

(jjyoJOaju tv *%AA**" 



g 



%50 



26,27 s5 






&es5o5Do#> 



i 

L. 






o 



, SO, 000 








80 



lo 



rs- 



219 



a PO 



27 



6 



6 




"Scco 



i 

L 





220 



, fc&35bn$8ctfx>, 





V CF 




146. ^o3s$xe>3 (Earthquakes): 

(Th 




Earth's Crust) tfotf 8 





oo 



g'o^ 











"W 



l3j _ 

'x<f 

^ X- 



, 

_ 'A^y ..^;>. 

- 



^' >4J [?N \j|fi 

j \ : I- W^fiiilS 
^L ^ l '\ i ^ffilH'i 1 

v,v V JHri 

X ? j fy**^.*jVrc .^\ v _ffl'.. r 'l"'r^.. f!' 
^^WWM. , _ " j *i 1\ i jf^ ~ jHt'.i'Hirh ifl ^jnf 



\K X rf^iiO, 
tj ^v X/^xj.^ 

WJ \ * V> 

S& -^Wy-Vy. ._ 

slrTS^^K 



- Work 

w *y r v :; wr7x? fT 




147. 





terranean Sea) 




221 




(The Medi 



oO 





i 
ifJsS>3i)rfb ^2jS#Oo^ i 5r>e6 pe 

^ OJ " .......... Q 




148, ^'S'o^SsSaDO o<Jxr3^boex> (Effects of Earth 



qankesV 

'^.i /* 




222 8 






Q 




i 





(Lisbon) 












349. 







(The Slow Rising & Sinking of the Earth VCrustY-& 







150. 







1 ' 1 

L. 



1^ 



1300 



700 



eo 




224 



3, 

Oy 




151. 






'i 



oi 






(1). sptf 

/ < 






1800 



1 



o-Orf 




o 















*r * 



s I ^ 

AY~I ' v 

IP : \o 

* 




o 




K 








t* 



(Atmosphere) 



152, -. x , uuu ,; . ,., ,-. t , 

7 V-A. . \- 

' "' <0 



x , 












15 



226 





/U 

XosSpcSfco, SSsSfc s 106-s5 



153. A-e)coo^e) fc^d5orSe : (The tWater-vapour 
in the Atmosphere): 






oo *'*"-"-" oo 




i 











I 



22ft 



154- ^B^sStfta^^xjSk- obS) f Height of the, 

Af run Q nhf're'S *9^Jf "oT^c35bD^Z5^Oo^3OS5"S"^ 7V9 

jrVLlAl vyOJL/AAN/ A *rf 1 > "J gx 




cr> 




Q - CO o 





i 

"3 











Tr 

5&D -^TV g^o^D^S g^oSXr ^ Wifo(&. 9< 
9 



" T 5oefos5bcn?2Sbs5o^e?fyo? 

o oo D 



155. TT'SS ^TK'rfboKo^ (Air has w.eight): 



228 



l 



i , . 



^ l 






A a, 



156. . l src3Sx>g)tf&>?(e> 



"Atmosphere); 



I (The Pressure of the 

MMWlMMItO \ 




i X 

v 



&& *&*4$&0b trsgL ^"3to*?Csiwa.' 




239 



t 

^ 




23W5S?56 



-s5 i^ 



a. 











o 

?A, 
1 



157. 




Barometer: 



/ 





Q J 



8 S" 




66.35 









S>-Oc*5bec^fto 










. 
ol 




231 






025" 
^ 



l 
L 



^5I) 






1 



30 







g'ogfe. 




15 



eo 






30 



15 



* 



30 



rfb. 122^- 



158. 




8 







$& ' 



O 



, SJts-=S5lx)e> 




Q, ...... ' 





o 







900 




-3 



i 

<3 
OJ 










900 



I 










Q CO 



2 



** 








(tf5fcaitf$;6^5Sx>) ... 30 

\ v_ GO / 



5 ** * ^ 

*"* 



5? 




159. 5)^05500*^ 
(Changes in the Atmospheric Pressure at the same 



Place) 





8 g v tt sfcx 








"308 s 

"3o#a. 



.-| TV-O-C^^I^ Soo-tfeScsfiXb-c&. es T 




(Weather) SSro-OoSSwa^-lSb^S. eS^TV S53J5 










eu. 






afiffo 














285 





160. ^<3$a>^) ^sS.e5^) 3^0^ S$5ix>( How the Atmosp- 

C Cr 



here is Heated): sfe^S g^oa^b x Sb 56-^ 



e5o& ^(^^06 TtofcisSMtfb 

CO 






3c5Sbn>Oe 








eo i ^ 




oo 



CO 

f 




286 




> 

& 

e9 








KoSbS', 



i 

V- 








237 











V J 




<0 



161. 
^Temperature varies with the 





288 






9Q0 

(210 

rs5b") 

f$T5"oi 






5^s5b3cS^> tf ^ 






162. S^^rcf^yoo (Isobars) 











,S 
L 



]26-sS 








(Isobars) 





163. 55fcSJ^sler>"^$>e (Isothermals) 

Cw 








(Winds) 



164. 7 

w - 






CO 
















!f^^mA^tiif\rr~'jfa^Si 

NAVI \ I 
> Nvi&\ i 



"VH j .;_ ' l > f, 

m^^JJI 

X^^-A. L / : 



j. ,--, y-i. ,, 

"T^Mfo^/Tfr-rt! 

U?^>f 

(L c 



N ^Ti^l 

Tk i o rViO } 
> * N, >** : 



V v \*i: 

\ . v^to 

* * \^*l* 



bo 



[5,^7^ o 

*f$~ ^1 4 ^ 

!L^^dV ncvS O Vtf 1 , ^ 



IM/ ,V/ 

-7 Wfji' 1 




_ 

/ 4V ^*\" i 
' *< V *"' J 

CfQ \ ?> '*. Is i xi 





Land and 



Sea BreezesY 



/ 



Co 




79;S 









^5oco 



-ft Mi", 





oo 








127-sS 







242 












00 



i 

c L. 



oO 




i 
L. 



7, 8 



166. o3-cf23go3^c3S^)ex> (The Trade Winds): 




/ 



O 




80;$ 




(Tropic of Cancer) 



CD 



30 




(Tropic of Copricorn) 















20cKSaex)^8, ^ 









9 









(North-East) 
(South 



-East) 






244 












(The monsoonsV 



i 









245 












eo 



o (North-East) 

i^ 






(The Sea) 

***_ 

v 168. ; ^>;iow (The seas): 

.;.: '368Kx> S>sS&b-Ocb^> ^i^o d&^&^rK'rfa), 19 

CO 

70 OcSL^' "3 IToiiDO KptfSO 









w^Do^Jiwew^b r' 






oO ^ O o 

), JS<|^ra>5boSS 






i 



247 













(3) 



MN 

... \ y 









'691. i 

3B$oi ^ 





248 







? 



OJ 






CA. 



* OT 

1 * 

,23 
, 14 



s 









co 



cO 




.; 

L 



. 







' ' CO 




i 





















250 





00 



- 15 





oo 



%x 



170, - tfsSoa^^S^go (Depth of the 



i 

(The Challenger) 



isS 






iSo^^bexi^ es^Syar 








fa] 

^ ; 

4000 





(Th. Virgin 

el^da&sSbcp'o 7750 Xasfcawosfc, 
6350 " 



s&rsS ''tfrisfco. 251: 





5500 

Q - po 












171. 






eo 









Xo 

. 

12,000 



252 



. 

Q oo 






N . 

<X CJ ^ Q 

itf*fcotfo2& SjoS^ 11,000 





, 4000 . 

GL.*in.* OO 



172. ^sSx)^)tfob ( Colour of the sea ): 



oo 



Sb tff sStf 









XeSb. " ; .- 

A , ', 

148, ^5six)i Srfbo'^oD^i-.dl^^ Temperature of the Sea\ 

.,'' ^ ^ . , 

: AsS, 

r^s^"^S5o 

.Of 







tf^SooKo 



2500' 



8 S" 



374. 





tion of Land by the action of the Sea):$5i*&r 










-* 







. t>wex>7r 





255- 







^ 



-OSS -O^s$x)S'j r -ex)7Y' 

*"* . >">- v ' 




0. 



ii 









efir>S'55x>7V 










55 



tc 

< ysFr^^T "' ''''' ' *' "'*> 



(Ocean Currents)" 



175- Ss$x>^^oTsS^sSx)>s (The Ocean Currents,) 



(1) ^TCJ^^OO (Winds 



i 

> 

Winds 




(2) 

^ 

tfwtfrfcoo, 












257 




i 




oo 




176. e)4T^oS3r^5oT'^rfb3ex)(Currents in the Atlan- 
tic oceanV.^^r?^e"5T^c36bD^e>o^,^^ 




a 

ID 













XeT\f) G S5(The Gulf 

^,880 X55bo^^^ A Xo^oSb < Rpex)Xb I So^"^X5Sb3^ 80 

* ' 



a 00 

i o ' 

LL 

" " "N 





320 



CO CO 

17 



258 ^ 8 if ir JSJ s$. 



S&o&b, 47 




&tfs$x>oo& (j35SI!rQ-C&<>6. ^(^sy'SS^SSbo^C)^^^ 



nj 






" 

(The Labrador 



Current\ 
y 



177, s 
(Currents in the Pacific ocean 




-5^55x3 



^0- 



^ & (Chiiii) 




27 

~.. ,,,, -, -BK,,, "r - - m^y - - 'w "w w'W 'F" 1 <ff r ^r "ttBrtS*^ ^-i^^ VJ^nf J\Btf' VKW /" \ t Mia 

9 




c w 



, 













& 



259 






(The East Indies) 




eo 



j 
/ 



fc o 




(Philippines)^? 




(The Kuro-SiwO) 



, r 
7 L. 



dbbo 



^British Columbia) 



178. 
Currents in the Indian ocean; 



'ex) (The 






(Madagascar) 



i &"sr 

L. 




o 






(The Polar Regions: The Polar Ice) 

i- 



179. &$tS&&*$sSx>X&The Arctic 



Ocean): 





JSbo^Sb^b &JD?D "^o^>^o 




sfc& 



CO 



(The 
Davis Strait).qS 



(Behring Strait) 





<tfoSbt>sSe>r55b -tfD 














180. 





co 



(Dr. Nansen) 





i 0^ ^35o5brorj55bo K 



, 

L eo 

S). 



261. 






i 

" " . l 



CO CO Q - . 

i 



iec3D ^o cx>c ? i 

^00^5-0000, 




* O 

. 3869^ 





w (TheHansa) 

iAf"oo^o eSjnoBo^&ysSbaS, & r^S5b^>o^55boe) (ice 
floes) SSb^oeS^ O8bj r Sr*K>, 



262 



















^Sb 

(To 




]82. Irf^^od^xjoo flee- BergsV 

\ / 

















263 



181. froSSb^tf 5&3 (Ice - Foot): 











oO 




i 



00 



264 



sS. 



35 



100 



13 



^)sicS3b5x.vex> 



So^bS'oo 



-^ 







135-25 







265* 




136-;$ 



266 ?" & 



'(Newfoundland) 







OO 



315 




183. ^tl\rs^^^^Do^rxx3 (The Antarctic Ocean);. 









13^43 



- 




267 





" cxxri 




^ James 

, t 70, 78 

S& 1841 rSorftfxtfrfM* 8c3^Ttf s& w (Victoria 

eo r* eo \ 

Land) P "S5^P TJ^^g'b'rs^aD ^"^o^. t 78 10 

200 fcf 




800 

12000 






-O8, -s^ee^ ^^^^k-SS" (Captain Scott) 

1891 



i 
L. 

i -ooe^ o o\ 





Edward Land') 

/ 

500 



eo 

eJ g?> 



204, 210 



268 



S, 82 16 ; e>^ 

ST'55box5btfa (Glacier) 





[Table 




/ 



"3 




So 



. 

(Dew, Fog, Rain and Snow) 



184. 




o 



i 

V- 











CO 



O a "9 c L. 

i 

v. 



c 




270 



8 



sfco. 





c d 










c d 









CO 



o 














27 1 



(160s5 






185. 



(Dew): 



, ^S'oc 



oco 





186. 



(Fog and Mist); 



a 






o 



^0^* 



1 






188. 



272 3T 8 



187. i!b^xx>e:o (Clouds); 

ir^-D 






CO O . 

, . 5o?5 fc5Otafct)\eX>7 

oo ' la 



sfotfrfbo xSorp-c&tfa 



(Rain): 



o 







cxK. 




O 





55bo 

c\X 



oX 




00 









fall) 




189. ^^S>o9 (The Rain guage): a.S'^^rfbo^ SoBc3Sx> 




oiX 

^tf^Mo 




18 




274 



j\ 



funnel) 





"w 






(Rain guag&\ 

> f 

<bd&o (Glass- 
^osferfb. 




^ cjrid ^r^^ 



, fcc3Sbo 






(Regions, of Maximum & Minimum 






(Chira 

pungi) cS6rfb^S^r3Sl)3^o&5 c5ooSe^tfsS)otfo26 560 

o (South west) 



>oo 






, 4000 




CO 



c 
eo 



(Western ghauts') SXrSoSbXg^, 5^^s^"op 
, 260 




(The Sahara) 
(The Kalahari) So-ss^CbodSSboJ^rfb, 

* ' 

Sfcn (Arabia), ^&&c55cn (Persia) 




oJ 

(The Gobi Desert) 








*A* 







276 



191. sSbo-cfc(sriow): $raDcsbotf) 



















j$ 



co 





177'; 



192. 5roSS;r6y (Snow Line: s5boosfco2fc 












20000 




o 












16,000 




b 

oO 






16,000 



278 



| 

L, 





CX 




/ 



193. 






A: (Hail) 



CO 1 




i 



O 



CkJ 






oo 



-tf o 

'CO 



CO 



279 




88 A 








i 

*\^_ 



(Sculpture of the Land.) 



194. 




i 







Oi 

co 






Atmosphere);^ 




cp 



C fir 







, 7T 5 e)d^bo5Sb% 



i 



281- 





196, 




CO 




* * 



140-sJ 







282 



xs< ss. 



<) 

y 






cCk. 




t 

V 




197. 



5$bofi35o<> 



(Rivers): 

' 





-60, 





o 










(140-S5 














eo 







28B 



COOS' > (1) 



CO 












30 




I ^5^)000, 



l 








284' 




GO 










ou 




285 




2 86 








-of. 




CO 



(J43-SS 



(3) 




Formation of theDelMS 



|SSw*8fr>-3X' 





r^ ^ 

k& 



288 2T- @ 














. 

*"**** 










198. fe43ag w (Springs): 

' 




?5-aocx5bo aols^c^o^ jh 



289 



rocks 







CO 



o 



Q -- 



oo 



19 




(Permeable Rocks) 









c) 





(Impermeable 





- 



o 



oJ ^-- 








290 



8 " 



5Sco, 




(Strata) 








,, 



->/ 

rA 




199, 

















n ............. 



a 

ex, - 






TbS^-cfctfs. 







291 










200. 3s5bo^sSboaS) 
Springs in the 



O 



(Fresh Water 

\ 




so 










. . 



r 
L 







o 




292 



8 







7;:"v"^y^^ : '^v ^-ZZi,. ' S v 7 -t 

^S=^S^^Mgif 

wi^S^sS^ 

^^.ib^Ef?^ ^ei^!^^"v:^^^ 

^ \ ^**"*- > \ / * \ -\. :V\ " * x^^vJSV""? 1 ^ -^"77 \j^ \"\"V^"'\v"sA 
r. ,~\ ,-*-, A M-. V.^jxX;_ - jlJ^^r*^ AV,.OCvr- 



147-s5 



201; 



(Glaciers): 

N / 




fib,. 






C/0 











i 



293 




KOA 



tf&tf&o-Q, 








148-55 



eo 




294 



8 S" 







CO 







'*! 



f*" 





-3 

V ") 
^ 

Y2 



Sixn>ab^ncx>b 





<f 



295 






5000 



o 








i 










. 



000 



296 

!OaS CiAOcOD. IS 
e 

L s 

r\ S 

L 



* o* 



ex.. 





202, sSbo-CSbSSborfboS rf\So\ esosSbo^Water from the 



glaciers) 




e) io:^x 
X"oo5bo(Sd5:o 5 5\.^o^i6N a. 

Q ' OJ <. 






297 




203- 







O 



i 

L 









eo 




OO 















coo 






g So 55 a 



X* 



"< I" 



(Rotation of the Earth and Its Effects) 



> 




204- 

(Universe") $o&, ?p3^g^ : fSx^ 

V J u 








e eo 

(Measure) 

1 (Angular Measure) 






co o 





r 

L. 



299 





i 









60 







40, 



800 



33 



" 



40 woSfo, 53 goo, 33 



esSr 








ra 




"es" 












" 



"e" "v" 



ef> 









, 




90 








801 



(i i 



o-O 



c o 




302 




8 



oy 



(i) 







(Circle)! 







(Circumference) 



*<y 



Y2 
I 

CO 



Q 




ej 



(iii) 




( Plane): 













-3 



v. 



(Sphere) :- 



. 



(Point) 










iS 








804 



o 



ex>"(Great circles) eSDlLSo. 





(Small circles). o^ 




155_;5 si 











> (Celestial Sphere 


















2Q5. 






apparent motion ol the Celestial Sphere on 

' ='",, ( ' ' '",''''' , . , i 

account of the EarthVRotationAt 




20 



806 



. s 

^SSSco #3' qSac5b8DKr& 



















(The celestal Sphere) 



. ' ?555bi SS^Sfco S^S' 








.(Horizon) 








IT 






eo 







307" 





(Zenith) 



v. 





(Nadir) 




v 












(Celestial Equator) ctfbp 




^ <w 





(Parallel)^rf 




o 




6 







5"8r^5Sbo^. i 6 




f\ 



, ' 12 









V- 









" 



<rf"55cn>g5&ooc5Sboi& 



o 



'VFJxed 







c s 






206. es-s^sfcoSfc tf&itf ^tfRtf d&;&> ("Fixing 

. - . * ^"* ^** 
the Position of the ""Sjtars in the Heavens); 

*"*''*'/ * 

3*sifc/.. (204-ss. -^s 

, c? 

(Angular Measure) 

'' ' 




C V 



l', " " k> .'.. ".' ."' , 'iV'" , '\ 

i .'. ' ', ty . ..?'.;, O ,. ' 













''" L> . 



(1) . ST^eJ^^o (Altitude); 





>3 (AzimuthV 

. .; -V. -l-^ -^ .-^,v--'.:^ 

157-sS 




f " ; 




'810 




O, 5 

Z. 

P. 

S Z P N. 




ART. 



SM. 





MR. ... ... 




is 



311 



/in 



o5bofckc5exS 










i 




cf> 








r 








A. 







ascent I on 

(the First point in Aeries) 



CO 




' " ' . ' 

(Solar d,ay) 

. . . / 




solar 




207, "^o ^&Scrtr9^x)^> "^Oftr^jtfbto (Measure- 
ment .of 

860 



oo, sfetf 

ro ' 


















PO 



60 



* 

V 



360* 



15 




','-''"" -c) " 



t 

'7V' 1 



V 



, , 

' 









,!fco<8, 



, -QsStfSo, 




, Jliiil, 



(Sundial) 





fcl5 





8-0, 



12 









X X! XII I II 



.III H 



860 



c) 










209- 
Earth's shape & size): 



(The 




D 
















ir't 







', '' 



(2) 



' "(Telscope) ' 










_ ., ., . -. ,. ,, 



B 



If f% , .'" 
* i 'I* l ' 





o 







V2 
i 

CO 



' 



Xboi8S5&>7T' 

Vm 



S18 






oo 





ga _^--<ri} 
g3T3o^S'^ vi ^ 

6>^ _fe{rini/ 
























7926 



Q ....... ....CO 




r " : ' '' ' '^ .j\! -' ''^ : 'i^i3*fc':Jt i '^ i - "' "^V'ffl ^''V' ',1ft'" ' ;-.!..' 



2JO 



llels 






165-sS ^ 








axs 



is) 



(The para- 








821 





(204-55 






Latitude) 

1 / 




c/ 



10 



/ 







21 














90 



(Parallels 

V 





A* 




322 



ortb 



TT-, 





" 



g^ODO, 












MJ 



? 

S5b3ex>7V 




(Meredians) 





, 360 ^ 



360 





180 
180 t5o^ 




i ^ 





(First meredian) TV 

(Greenwich) S5 





** v cJ oJ 

a^b 

CO 






oo 



324 qr* Q g 



(189-sS 
























"J6 e. d; 20 

f 

4 tftfsfc* 16- 




rS 



325 



20 



24 
360 











24 



15 







, 4 





40 







o 






211. ^g^od&o^?) sfo-^orfcoex) (The Zones of the 

EarthV. S^c^X e '"^^^ ^^ e ^ ?3pS)oS) eox^ 7^0^ 

^" I " tfo 




y (Tropic of Cancer) c*5b$c*5x>$b, 
23| eo^ec^oo^DAe) "^^ 5fo5"b'"f ) (Tropic of 

^oir 








Zone) ep fu5o. 



. D 





5S) (Antarctic Circle) 



(North Temperate Zo'ne) So^cSSbo, e5.lx.rt 



(South Temperate Zone) e>c8x>(& 



i* 



827 





( South Frizid Zone ) 




212. $S^i^fsSbra5i5o(The Rotation of the Earth): 





328 



*<* 
^o) 



oo 











213 



24 











........ ..... pi 









^TPO 





















/The motion of the Stars at different 




05 









cp 










829 



87r> Sfttf 









i 



t xo. io 

12 



ioi 










330 






170-rf 

















381 




i 







ie 

L. 

eS5TT?C3bo^"t)5o. ^ 25 



Mojor 9 

2 e^^&sfc^UrsS. Minor 10 #8j:=Cassiopea 
8 T?- t> f)cSbSx>w Draco H 

^ %*r 

5 ^cn^SS^;)oa Bootes 18 

6 dr 5b's5b^fe3iS>3 5=2 Coron^ 14 

Borialls 16 

7 F*a==:Hercule$ 16 

8 iGc?5^bo^e)^-Lyra -ll 











19 



.-20 TfeaSHD-Androweda 



.22 



28 



25 



Anser 



Et 



Caroli 



4 
-5 
"6 
7 
S 
9 
10 



9 



f 12 
18 



or> 






Can is Mai or 



Cams Minor 



Argo Navis 



15 

16 
17 

18 



18 



8 Corona 

Australis 
= Piscis 
Australis 



a- Columba 
Naochi 
Crux Australia 




4 



r8 



(The Earth's annual Motion and its Effects) 















214. 3&~*Ste jSS^&^w^) 5CA 3w^e3(The Earth's; 
motion round the sun)I 









534 















ro O 



- 







ws, 











MI ,, 1 > 




-4 





motion) 



(Diurnal 






c 



K9 0^8 ^K8 (annual motion) 



215. 



I 

L. 






(The Earth's orbit) 



O 





I 










836 



?r 



ol 



CO 



(Sun's di 




<> 








\ / 














p 



W^* ^T*' 















837' 




216. 



the Solar day): 




eat 




(The Siderial day & 





6 A 









i i 












j 



'% 








. 




o , 

22 



(Ecliptic^) 

> / 






fr* 8 

1 



! S 

V 




. 




stial Equator): 




Perpendicular)/^ 



<S/ 



(Plane of the Cele- 










<aj 



oo. 



u 



(Equinoxes)I 




'*'" ' {j 




23 






v 













: (Solstices): 











22 J 




217- 







(The Zodiac): 







V- 










340 



3- 8 5" 

1 






* * *. 



4> * 



* * # 



* * 



* V 



* * 



* * 



. 




* * * 



* * * 







* * * 



* * * 



$* s&a. 






5DC 



*) 

/ 



12 







eo 

b 
ea 




21 

19 
20 
21 

22 
22 
23 
23 
22 

21 
20 
19 



io 
L 



o"3. 








i 



341 



,2, 8, 4, 5, 



6, 7, -8, 9,, 



6 




L S 









i 42 




9 






. 3 S5 








i 






oo 



x) (The Changes of The Sun in Declinatiojn 

s 1 

and RigKt Ascention)*e^bSSrogDrf 







nal Equinox) 



8^ 




&*&>$ 'SSStinsSxi. 343 

........... D 






2), 281 

a^^to(Cancer)TT> JV cSfooeSbo2fofc)^ 90 wo 



3 



860 wofw^5b, p 12 
30 , 



90 











JXD-cSb:"&5S,fiixDc&bfi 

o 

23. 




(Autumnal Equinox) 









344 





S 



22 lias, 
efosfcorfb (23i 

2-70 eo^ex) Xe> 
r 




V-. V. ^^ / 

21 



(j5"^o-O, 








'.Tlt.l. ........... Illl 




219* 



$b, i -^*o955bo^o^o^)^ g')^ r : ( bfe> VTo find the 

v_. ^"^ V ** 

"( *% 

Dates of the Equinoxes and Solstices &the obliquity 
of the Ecliptic). 



- 




845* 







ex 







or? 



(Horizontal) rfb 



(Vertically) 







fT 


















JO 





a 









j-tfStfbsSw. , 847 

' " "O 












S5si>30cx$po2& 








281 









,*f 



220. 

Daily Path 
of tiieSun at Different Latitude* ^Different Seasotis), 




848 ., s 8 



i 



! 
L 



. 

co 












o 



7 






"B 

O 










o ' o 





O 

o 
"21 






1T 






38fefctf a 

21 "a^K>^oorD 2^06 21 






849 



281 




21 



21 



c 



dfc 



eo 



KOA, 

' 



23 



55 J^LL 2 







(Autumnal Equinox) *rSS8, tf 





?? -8 8" TJP , 



,) 

xX 







22 



sr.gsS, 



23i 

















-ur 





351 




t3 




60 



2S 





v ' 



r 



i 
I 




177-5S 




Cv) 











21 



23 





_ 







22 



23 







23 






55^5 2] 









353 






ess y i 









O 



J78-SS 



O 






21 



, 




* 




23 

"5^05600^), 
23' 



23 



354 



O 



22 



21 









V(> 



9 







* 9 




221 




) 
of the Earth^s Revolution Round the 



SunN ; 
J 




c) 



















^^ * ' ^ 













Ko 



, 90 












664 









v 






.,/ 






2:4 Xotoo 



^ 

12 X'd^oo 





12 








88? 







2-s5 







co 














'' 




" 










-3 







* ' 



180-ss 



, H . ) . . < 

" t H * 







* r 







24 







80 



^>J 



. 24 
Sbtfo 



(bo<bcs&) 3 




c < 












360 



&r8oep 






<P3 



5Sx>c8op^^- 






p 

of s5> C5^x.S&) "g'bV^"^^" (Tropic of Cancer) 

\^ff w-wma^Jw) 1 ^ ' (i M \ ' ^ 

^^&otfo^ 756^ KS^&gJD^Io^rfbJ^ 
^^To^sfeDSgb sfotfeT^ (Tropic, of 
Copricorn) 














S6J 



& -$ 





TV* 1 > * fi. * 



-*s > n -, 










, 3, 



p \ 







mm a * * 








sJroa, 




, 2 8 - 
* i v > 









* ....... o 









.^03 











$tf\&*J<\ 

OW -*, 

* 








O * f o 



864 




t!3fbool 

CO 







I 

>M 



, 
Jx.do-CSbtocXSbo' 



cu- 



10 ^c^oo 12 Kofc>e> 7 35 

&\) * Jlo .* 15 ** 

80 13 56 

*i> 

40 . 14 51 

50 . 16 9 

60 18 30 



65 



66 33 

70. 
80 








222. 






o 



Xo 



7V 






. 2 




6 




(The Seas,OHsV,. 

\ -'t 1 ' A, ! 








CO 





















(Obliquely) 





g: /a 




j 



O 










,21 ^ 




-jwjQ 



/ 












. 

V 



O 




Ou 







21 



2] 









cr-j 








u, 



2 







, ^)Sb> -3. 







i 

, >-M^ 




' **,*,'* 

f: ' , , 

..'> 



^-/ J ' ^^" 





^0^8*^00X050, 

'' 



\ J 





gj 




(Autunxa) 




























I* 



l 



(The Sun, The Moon and Eclipses) 



223. oSrCoe tfe-oSroe-sSfco (The Size of the Sun); 

$ 



oi 

Nj -- j 



9,28,00,000 



Q OO 




,60,000 Ifcfft e^7T ^g^o^oo^^ ^^bo^o-^ 110 






oo 




13,31,000 ^bpcsfe, "^ 3Vex> Kdo-O 

oo " 



5b 3,30,000 "B4o3SSj^il 

7 7 cvj L. 

o Tcr^sfo. ^stoSoDgjj- ^rtfsSix) 6,000,000, 
000,000,000,000,000, to^oo 13^^"^ g cssw^x^. 

Tw*S ^a&o ^r^sio, 1,980,000,000,000,000,000, 
eo v 

000,000,000, 









24 



S70 ~ 9 







28 "Sto 



224. &r>3oo?> # $C5x> f Nature of the SunV.?ir 

V ; 

o rf 

3ix) fCoiuposition) 

CO ^ x 




^ 



00 



S /T o5b(Ph'oto~ 

i ^fe* \ 




(Sun spots) 






(Chromosphere) 








371 







I) \\\\ 













{So^ZSSoS) 




872 " 8 






185- 



225. -tfoi >b& (The Moon): 

v / 




i 

CO ^*^ V- 

^o^>o^ n^oieSb^SSb Ao 
2,39 5 000 



Q - CO 

ifofc)^ ^5o 

e) 

o^e 









i 



226. itfo^biO tfjJ^sSx) (Nattire of the Moon): 





312 




00 



5) 







Y^ 



o 



o 



373 



ty. 1 





227. -tfoi&g^ex) (Phases of the Moony 

i J 




feg'fiS 



9 




9 

. * 

i 




L, 









Cu-- 





374 



sSxi. 



i 

L. 



186-sS 



2 





. -vSoi 

v 




375 



4-55 



5-s5 






6-c5 







24 
24 K 




oi 

L, 




-tfo 






9 * 




isi 





motion)* ? 











876 



, 27 
OKS tf&i 



7 



43 




. 



o 




, 294 St<) 
' 

^VLttnar month) 



* o 



o 




c) 




T 



K S), 

^ 




229. 



( 



Eclipses): 







cj) 



oSb 



oe> 

V 



*' 











877" 



i 



*< 

IV 



<ro 






i a 












5 



i 

i^ 

IT 



ee.x) 




i 





Lunar 



i 















i 

L. 




:378 



If 




2 




187-sS 





231. 



(The Solar Eclipse): R 









M 



"u) 



i 



%**' 

e 














O 









i 




i 



4 







188-cS 



380 












C/s) 









232. 




(Annular Eclipse) 



u. 





.381 



^ ~ljj 




CO 











h "ll 



CO 









a 



r^ 



y 




382 










191 - 






"V 








o 

Vnr 






9 



SoO 



14 


20 


22 


17 


23 


14 




7 


31 


9 


160 


8 


176 


4 


252 


6 


261 


4 


306 


7 


331 


12 


99 


13 


* 


17 


332 


1 





3 


* 


14 





15 


336. 


14 



i 



A 




Celesta! 

Ursa Mojor 

Casseopea 

Serpenis 

Eqttulus 

Androweda 

Monocros 

Naochi 




11 



3.5 



55. 
4 



Celestial 
Ursa major 
Casseopeia 
Serpens 
Equuleus 
Andromeda 
Monocreos- 
Noachi 





<T\ 

cJ 





^9 3k ^35 j=s Ax is 



of Latitude, 



heat " 



s Rocks. 



Fixed stars. 

Vib- 



ration 



m urn 



Exception 



rocks* 



00 



ma- 
gnetic Declination. 



ve- 



locity. 



Ether. 



eo 



wells. 



Stone. 



ocean. 



ficial Expansion 



ic Fi- 






eld. 



metre 
'crtf5S 
heat. 



of 






of heat. ! 






Pencil of Rays. 
K u r os i v o . 

s Angular mea- 
sure. 

s A n g I c , 



Equinoxes 





Ele- 



ctricity. 



Point, 
Lineal 



expansion* 



K 



u m bra - 

sphere. 
Astronomy, 
Minerals. 

K 
Kinetic Energy. 

O lass fit n n e L 




Pressure. 
saAltitude. 



vv, 
or,r=Olass flask, 



Prod u c t . 




Artifi- 



Planets. 
.. Eclipses, 
^cxwa^vaaGraph i te. 



\^ * 



cial magnets 



Cubical 



expanson 



ctricity. 



tf 



of mo- 



tion. 
aa Flint. 
: Umbra. 

83 



Rocks. 

Organic Rocks. 



uo 



s: Deltas. 



= Specific Gra- 

oa(F HI_ 

vity, 

ic heat 







Decametre. 



Electri- 



city. 

Propertied. 
= Poles. 




The SederiaP 



day. 



= Rivers. 



- spar. 



compass. 



tfex}:* Springs. 



Polyps,. 
Island. 



Coral. 



CfJ 'e 



a 



a 



D 



-ssio.Work/ 

sStnsS r'sssfca-Reflection* 

Size, 

Extension. 
tube. 



Analysis. 



lime, 

Unstratified 

Rocks* 
ir5*osStratified Rocks. 

Radiation. 



Current 



^ 
Electricity. 



Retort 
Energy, 



ces. 
^o 

cles. 



Great cir- 



Rotation of 



the earth. 



Breeze 



? % cr ws 

(0 K^ 

tion. 

f f*i Physical 
Geography. 
r^3>^c>o Physical cha. 
nges. 



<*> 

AlcohaL 



Solar 



day 



A .>, V . j 



Point. 



Glaciers 



Weight, 

a Earthquakes. 



Piston, 

*303r i O S ispr" sJCOfJC |'' 8ScP*t)f 

Elements, 

IS^jt*, >, l*'**,**, I * I /< 

j \J 




ascentiont 



t+ 

a 



Zodiac. 

= Chemi- 
cal Affinity. 

= Chemi- 
cal changes. 



cal compounds. 

Chemical 



rocks. 



circles 



o 



Tube. 

Refraction. 
Hails. 

"* 

Square. 



t '4. 

velocity, 









nds. 



Trade wi- 



=Atmosphere. 



cO 



tery. 



= Voltaic Bat- 



ic cell. 






square 

Ra- 



tio. 



- metals o^^o^-Relative Den- 
sity. * , ^ 



Pro- 



pertes. 



\ 
0)9 



=Unit of accela- 



ration. 



Mo- 



tion 







Force 



Colours Of 



Bodies, 



6 



Centimetre. 



Rocks. 



Properties. 



General 




Median ica I 



Mixture. 



Preparation. 



city 



I-sobars- 
UniformVelo- 



U n i f orm- 

ely retarding Velocity. 

Ocean cu 



a Breeze. 




rrents. 






Kilometre. 



ate. 



Combining st- 



stone 

The Sun 

dial. 

ock salt. 

Solar day. 
Crystal. 

Distillation. 



Potential Energy 
- Limit 
of Perfect'Recoverr. 

-"-"' - '"* * 

Elasticity. 



Autumnal 



nox, 



Ice-foot 



; 



snow line, 



,<* 



c 





Retardation, 

; Retarding 
Velocity, 



**A 

I oJ 




1. srgo 8000 
4000 e> {jS 



O"L 




8, 



5* 






o 







4. 

6-0*0 







^Tfeso* a'a-ns-esotas', 

1 L ' 







Sv 






sfcsoc 






o 




SITARAMIAH 



K&ntent, Krishna 



1-0.0 



o ^ 5. " 



aJi 



KS^oo^Stfboo 






aJ?a en 






ioa 



2 
8 
4 

5 
6 

7 



10 



;, 



, 5 



&> . 



c 



(80 20-0^0) 




"^o 

c) 



26 















2 8 

2 8 

8 

8 

8 

8 



8 

8 
8 







8 






.*. 



H 



iKXttQ 






o 













&. 



v ^ 






\ 
















10 




fj O 




- ij 



a 



A, 






ffj 



(Novels) 



v 











^*tsi 



n* - 









1. 

OCTTSollO 

V_ ~- -v~w w V<VWf >J OJ "" <J " AJ 

^"HIIW ** 

, M ^. , *.%*** .. -._., . . 



7 

8O> f\ 
^~,o_,0 oo, iSS3n^o"^eje)5 26 2 Q Q 

f ^^ ^^ ** ^^^w^^w ^^ ^ 



2. 



1 3 
- - -- . 28 i6j^.\{J ?T'!5S^er V 2 




( 

1 4 S^TPJSiooS^o*^ 2 4 

2 5 jV*t5^MK' 3Qi$"F*e^t>o f 14 

^ ) ^ -~ rfwKo $Ks5^ V 

^ > 10 T y 

ou - >*. f d. & 

i ^- * 

1 exrcabooo 

Oi. Q 



C55CD 



c 




o 




ft 



i X 



i 



, 



8. 



i 






6* 






I 



8. 



tf cE> 



i 






K o 



So S> & 5$w K 

^ < t ) 

. rt& 8-0 ...... .0: 

w ? 






4 



o er* 






r 

V 



o 



afcaTff'S', 



:. Selected Boobs s 




oo 






CO 




R.A.P 




44, 900 



s 
2 g 



i 4 
8 





ex>. 







4-0-0 








^)ocS5;$:x> 






100 ^tw 



05 
02 






O 




CJ 



V 



1 4 



-Ol S^ 'iJ 



v>, 





L 




3. 



7, 














sS. S) 
020, tf o'WCT' 




a. 



_2 0, "d 



co 




OS. 0-12^0 tS 



? 198 
0-8-0. 



c 



^J 



8- 




en 



070. 



9* 



^ 



v. 







6, 



10. 



s* wcoX 






"* T> 



, 

^"* i 



C). o)* 









6 



11, 



' j 



i *S^ 



tf ^ 

O Vfc, 




















12. 

0180 qo<& 8 OksfrooSb 1 t&tftafo 




i 



1 " 

V. 




(2) ft9^S^8|^- (4) a^^^o^^Stoio^sSa!). (5) ft 
(6) Oz 




(14) ^*>xr^i6>, (15) gSv^dbj, (.16) 

(11) STnoK^w -t 

i 



* 3fc"vtfcS?g) rtorr^'cr'CJ&oSS 100 ^jbex) 0-4-0 
s 0-4-0 

3 








k^ 



1911 Sol! 




K 



(THE 



o 




^es^^tfsfc^ 




eo 








2-4-0 






2-O-O 



'Sw 0-4-0 



\ 






a -5 



f 



, 



fcl 



r*,*** 

i fsxOj 






\ 



1 

1 

4 

4 



12 

1 2 
12 

6 
10 




7fcs&atfd?f;$ 



1902 1 > 4 i 





o 



o 



v- OL 



1 

10 

o 8 ; 

4 I 

4 ; 

6 ! 

2 ! 

2 I 

8 j 

4 I : 



) 

) 










1 

^ 

6 

4 

1 6 

12 
4 
10 



1 
3 

2 

1 

1 







**"" 



$ Q IT rfo 









8 

4 

8 

8 



a 8 






j. 



, ri 

















II 4 



I'l 









3 



J* 



; * <,*>!% iBf*'**, 

,!.[. '**!# ? 



1 



6 



II H 



2 8 

2 8 

1 

8 

6 



o 



1 4 







10 



i 



10 








r 



i 

V, 






v 




4 

4 

rt 

2 



4 



s o 



V 



7T 















.0 




14 
8 



I K O if 



2 

2 

8 





"* 






1 4 ! 






t Co.,' 



Maffi*^ 



' 



6 
H 

0. 7 

TO II 

II 



s 



6 

(Maharomadan 












820 



4 



ga* 

f ! 






UfaM 

'tf#M$D; 



(Hindu Chemistry;)' 






7f 

















p 



jf 





(Political Eeonomy.) 



, (jGaracte?) 



& d S&>. 




